view. Another important result of experiment has been the demonstration that the conditions of origin are fundamentally distinct from the conditions of mere growth into a tumour, and a third, the proof that the soil provided by a mouse or a rat can be experimentally modified in two directions. It can be rendered absolutely unsuitable or more than normally suitable for the growth of transplantable carcinomata and sarcomriata. It has been amply shown that the tame mice of England differ in their susceptibility to transplantation from those of France, Germany, or Denmark. Haaland has shown that the descendants of German mice may be modified by prolonged sojourn in Norway. Other investigators, especially Gierke, have observed a similar change in English mice after prolonged sojourn in Germany. Another form of constitutional influence which is of moment, at any rate in the case of some transplantable tumours, is that the presence of a primary tumour can effect a secondary modification favourable to dissemination and metastasis formation. Observations have also been recorded, but are as yet unconfirmed, that the histological structure of a tumour can be modified by the influence of the " soil."
There are therefore constitutional conditions which are favourable and others which are unfavourable to the growth of cancer, and they can be induced experimentally at will. An analogous relationship may subsist between the subject of spontaneous cancer and the tumour-e.g., in man. Then the consequences of the circumscribed primary cancerous change would depend upon the condition of the " soil" in which it is taking place, from causes either within or without the body.
In conclusion, with nothing but negative evidence of the part played by inherited constitutional conditions before us, and with positive evidence of the important part acquired constitutional conditions can play in furthering the growth, and perhaps the development of cancer, we shall more profitably spend our time if we frankly seek to ascertain how they are acquired than if we continue to preach the doctrine that they are inherited and that it is hopeless to contend against them.
Mr. BUTLIN': Before speaking on the question of the heredity of cancer, I would say that I agree with the suggestion that, if anything is inherited, it is a " susceptibility " to cancer, which, to my mind, means that if certain other conditions are present, an individual who is " susceptible " is much more likely to suffer from cancer than another individual who is not susceptible. Of the nature of susceptibility, we have already learned fromii the Imperial Cancer Research that some mlice are very susceptible to the implantation of cancer, while other mice of the same race, under similar conditions, exhibit a refractoriness to iiiiplantation which nmay amount to immunity. And we infer that what is true for mice is probably true for men. Again, from the same source, we learn that some mice are almost certainly born susceptible, while other mice of the same breed, and under precisely similar conditions, seem to be born immune to cancer. And, again, we infer that what is true for mice is probably also true for men.
We then have only to consider whether the susceptibility which some individuals possess from birth is inherited. The opponents of the theory of heredity seein to me to take too narrow a view of the influence of hereditv. They object to the use of cases in which the inherited condition skips a generation, and to other cases in which inheritance is claimed on the ground that members of collateral branches liave suffered from cancer. They scarcely seem to me to take into account how far-reaching the influence of inheritance is on the one hand, or how it may seem, on the other hand, to be so limited that it appears to be subject to caprice. Take, for example, such cases as the following. (Cases were given to show the skipping of generations and the inheritance of common qualities by members of collateral branches.) A further example may be found in connexion with the condition which we call hay-fever, which is generally believed to be largely due to inheritance. It is not truly a disease, for it consists solely in an extreme sensibility of some areas of the mucous membrane to the presence of the pollen of hay. Last week a gentleman who was consulting me for quite another trouble mentioned incidentally that he suffered from hay-fever. I inquired of his family history. He told me he was one of eleven children and that only he and one brother were subject to hay-fever. He did not know whether the trouble existed in previous generations, but did not think it did. His brother died comparatively young. He himself is married and has five children, of whom one only, a boy, 10 or 12 years old, suffers from hay-fever. If we accept the inheritance of the sensibility in the case of this boy, as most of us would be disposed to do, we have to admit that the same sensibility was not inherited by the other four children, for the proof of the presence or absence of this sensibility is easy to determine. Again, a boy is admitted into the hospital with a single exostosis, and there is no familv history of a similar condition. Many such boys may be admitted into the Metropolitan hospitals in the F--7 ? 6\/Y I t course of years, and there imiay be no family history of exostosis in any case, fromn which it might be inferred that this condition is never inherited until, one day, a boy is admitted with multiple exostoses, and tells that his father suffers from a similar condition. Examination of the father and the son proves that this is so, and the resemblance nay be so striking that no figures or statistics or argunments would suffice to destroy the conviction of the observer that the boy inherits the tendency to the growth of exostoses from the father. Some of the foregoing instances are almost trivial; it is on that account I have related them, for our belief in the influence of heredity depends quite as much on the frequent occurrence of trivial conditions as on the occasional occurrence of the most striking resemblances. As a matter of fact, we admit that the shape of the nose, the colour of the eyes and hair, qualities of the miiind (such as courage and cowardice, meanness and generosity), and strength and weakness may be -inherited. We admit that weakness of certain organs and tissues of the body may be inherited, or an extreme and unique sensibility of a particular surface or part of a surface may be inherited. We admit that abnormalities may be handed down by inheritance, and I suppose we mnay still be permitted to believe that a tendencv to gout miiay be inherited. But when we come to consider the possibility of the inheritance of a susceptibilitv to the occurrence of a particular disease we are nmet with the objection that we are not in a position to prove it by statistics.
We have. however, furnished some kind of proof of the justice of our view in the history of certain families in which cancer is singularly prevalent, and other evidence to which I shall presently refer. I quite admit that this evidence is very imperfect; but I hold that the force of logic is on our side and that the burden of proof lies with those who deny the possibilitv of an inherited susceptibility to cancer. So far as I am aware, there is no evidence on that side. And the only arguments with which 1 am acquainted are those which were put forward with singular skill thirty years ago by my colleague, Mr. Cripps, in an article in our Hospital Reports,' and which were repeated last week by Dr. Bashford. They may be summed up thus: exclude those families in which the disease has skipped a generation, and those families in which the theory of inheritance depends largely on cancer in collateral members, and those families in which the disease is not of the same St. Bart's. IHosp. Reports, 1878, xiv, p. 287. variety in all the cancerous members; and there is then no evidence left by which to establish the theory of heredity. For there are a certain numlber of cases of cancer in this country every year, and it cannot be expected that these cases should be exactly evenly distributed. Therefore, if one large family has no case of cancer, another large family iiiust provide at least two cases. Naturally, we decline to accept these restrictions, which are quite unwarranted. It is further objected to our evidence that our susceptible families do not exhibit a sufficient number of cases of cancer and that no regular proportion is observed.
I would reply to this objection by the statement of a case. A man consults me on account of a cancer on the border of his tongue. He attributes it to an injury by a rough and carious tooth. There is leucoplakia and superficial glossitis on the affected border of his tongue.
He is 50 years of age and has a clear history of syphilis and of much tobacco. Looking at the etiology of the disease, I assume that the injury was the exciting cause, that the predisposing causes are his age and the condition of the border of his tongue, and that the condition of the border of his tongue would probably not have been present had it not been for tobacco and specific disease. Finally, I must find a place for susceptibility. But it stands a long way down on the list. This mlan may have four brothers, each one equally susceptible to cancer as himself. But not one of them suffers from cancer, because the other causes are absent. Such a case illustrates well the small part which susceptibility may play in the occurrence of cancer. On the other lhand, it is a cause of such importance that, if it had not been present in this person, all the other conditions not m-lerely might, bDut perhaps mlust, have failed to induce the occurrence of the disease. I had no intention, Sir, of taking part in this debate, for my attention has been so much occupied with other problems connected with cancer that I have neglected the probleni of heredity. But when I found my name in Dr. Bashford's paper I looked out the work to which he referred and determined to defend it. It is contained in a report which I wrote twenty-one years ago for the Collective Investigation Committee of the British Medical Association.' The report was founded on returns to certain questions which had been furnished by the Committee to medical men in various parts of the country. At that time I was, I am sure, to some extent under the influence of Mr. (ripps's clever paper, for I began to analyse the returns with little expectation that they would furnish any valuable evidence in favour of the theory of inheritance. But by the time I had completed my work I was forced to admit that they had furnished evidence of a kind which, so far as I am aware, had never previously been observed. All the cases in which nmore than one relative of the cancerous patient was affected are conmprised in these charts, and, with two exceptions, they all show the same thing, that the cases of cancer in the previous generations, instead of being scattered irregularly on the mother's or the father's side, were all on one side or the other. In one of the two exceptions, the father's sister and her daughter were affected as well as the mother of the patient; in the other, the father's aunt and her daughter as well as the mother and sister of the patient. I am quite ready to admit that these charts are very imperfect, for they do not give any account of the other imiembers of the patient's family or of the number of persons in each generation of the family. But such and so imperfect as they are, they may fairly be accepted as one more piece of evidence in favour of the theory of heredity. It must be remembered that they were derived from many separate sources, and were not collected for the purpose of showing what they do show. Nor did I select certain examples out of the returns, but have here furnished the charts of all the families in which there was more than one cancerous relative of the patient. Sir JOHN McFADYEAN: I regret to say that I am not able to contribute anything useful to this discussion in so far as that relates to the influence of heredity on diseases of the nervous system or cancer. Those diseases of the former class which are of special interest in this connection can scarcely be said to occur among the lower aninmals, or, at any rate, they occur so rarely that they afford no material of value for estimating the role of heredity in the etiology of nervous diseases. One may almost say the samiie of cancer. All the principal varieties of neoplasms, benign and malignant, are met with among the domesticated mammals, but there is no statistical material that is of any real value in the present connexion. It is true that there is one rather remarkable kind of tumour-the so-called melanoma of the horse-in the causation of which heredity undoubtedly plays an important part, since the disease is rare in horses of any other colour, and greyness in horses is, I believe, entirely determined by heredity. But the tendency to the disease is obviously co-related to the pigmentation of the hair in these animals, and there is no evidence that it is stronger in any particular breed or
